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MODULATION 

A multi-carrier receiver which dispenses with a guard inter 
Val and avoids an influence of an interSymbol interference 
(ISI) based on the height of the guard interval. This multi 
carrier receiver has a Serial/parallel converter for receiving 
a multi-carrier Signal to convert it into a parallel signal, a 
Fourier transformer for Selecting a multi-carrier Signal over 
a Section longer than one symbol of the received multi 
carrier Signal from an output of the Serial/parallel converter 
to Subject the Selected multi-carrier Signal to discrete Fourier 
transform, a channel compensator for Subjecting the Fourier 
transform Signal to channel equalization, a matrix conveter 
for contracting the dimension of the Signal of channel 
equalized signal down to the dimension of the received 
multi-carrier Signal, a parallel/Serial converter for converting 
the output of the matrix converter into a Serial Signal, and a 
demodulator for matching the output of the parallel/Serial 
converter with the modulator on a transmitter Side, and a 
decoder for matching it with an encoder. 
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METHOD OF RECEIVING AND PROCESSINGA 
MULTI-CARRIER SIGNAL AND MULTI-CARRIER 

RECEPTION DEVICE EMPLOYING THE 
METHOD 

TECHNICAL FIELD 

0001. The present invention relates to a method of receiv 
ing and processing a multi-carrier Signal and a multi-carrier 
reception device employing the method and in particular 
relates to interSymbol interference equalization of received 
data in a multi-carrier reception device. 

BACKGROUND ART 

0002 Techniques that are applied to multi-carrier com 
munications systems include OFDM (Orthogonal Frequency 
Division Multiplexing) systems as disclosed in Non-patent 
Reference 1 listed below and MC-CDMA (Code Division 
Multiple Access) systems. 
0003) The OFDM system enables high bit rate transmis 
Sion to be achieved using a plurality of mutually orthogonal 
narrow-band carriers. 

0004 Specifically, the frequency bandwidth is divided 
into Small ranges and the respective divided ranges are 
processed using Sub-carriers of low bit rate. The Sub-carriers 
are not Subject to frequency Selective fading, So the multi 
carrier modulation System is advantageous in respect of 
frequency Selective fading. 

0005. In contrast, in the MC-CDMA system, the CDMA 
technique is employed for OFDM modulation as a multiple 
access multiplexing technique. The respective user data are 
Spread in the frequency region using orthogonal spread 
Spectrum code, and are multiplexed with other user data that 
is spread using a different spread Spectrum code. 

0006 An outline layout of a transmission device and 
reception device employing the conventional Systems 
described above is as follows. 

0007 Specifically, FIG. 1 is an example of the layout of 
a MC-CDMA transmission device employing a prior art 
system as described above, in which a MC-CDMA trans 
mission Signal is generated and transmitted. 

0008. In FIG. 1, binary data 1 is encoded using an 
encoder 2 of prescribed bit length and is modulated by a 
modulator 3 using a modulation system such as BPSK, 
QPSK or 16-QAM corresponding to the encoding. The 
modulated data is converted to Np1 data Symbols using a 
Serial/parallel converter 4. 
0009 Np1 data symbols are simultaneously processed, a 
Single data Symbol being copied to a data Set by a copier 5 
using a spreading factor (SF). In this case, the transmission 
device transmits data using a number Np1*SF of Sub 
carriers. Data i.e. orthogonal code of length SF is multi 
plexed by a chip provided for each Sub-carrier. 

0010) The MC-CDMA transmission device spreads the 
Signal in the frequency region using spreading code 6 and 
the inverse fast Fourier transformer (IFFT) 7 then performs 
inverse fast Fourier transformation with a number of dimen 
sions equal to (Np1*SF). These are the main characteristics 
of an MC-CDMA system. 
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0011. In addition, the data set is converted to serial data 
by the parallel/serial converter 8 and, in order to remove 
interSymbol interference, an insertion Section 8 inserts guard 
intervals GI. 

0012 FIG.2 shows the layout of a MC-CDMA reception 
device corresponding to the MC-CDMA transmission 
device of FIG. 1 using the prior art described above. 
0013 In FIG. 2, first of all the guard intervals inserted at 
the transmission end are removed from the reception data by 
means of a removal section 9. The data from which the guard 
intervals GI have thus been removed is converted to a 
parallel signal by means of a Serial/parallel converter 10 and 
subjected to discrete Fourier transformation by a fast Fourier 
transformer 11. At this point, a channel compensator 13 
deduces the channel characteristics of the Sub-carriers from 
pilot symbols. 
0014) Next, using a combining method such as for 
example orthogonal restoring combining (ORC), equal gain 
combining (EGC), maximum ratio combining (MRC), or 
minimum mean square error combining (MMSEC), the 
combining coefficients are multiplied with the output of the 
fast Fourier transformer 11 and code 12 that is the same as 
the spread Spectrum code at the transmission end is multi 
plied therewith. 
0015. After having been subjected to this channel com 
pensation, the output of the fast Fourier transformer 11 is 
accumulated in an accumulation Section 14 matched with the 
intervals of the spreading factor (SF) of the frequency 
region, corresponding to the copying of the data Sets in 
accordance with the spreading factor (SF) at the transmis 
Sion end. The data Symbols Specific to a Single user are 
thereby extracted. 
0016. In addition, the signals accumulated by the accu 
mulation Section 14 are converted to Serial Signals by a 
parallel/serial converter 15, demodulated by a demodulator 
16 and decoded by a decoder 17. 
0017 FIG.3 and FIG.4 are respectively examples of the 
layout of an OFDM transmission device and reception 
device as employed in the conventional Systems described 
above; they differ from the layout of the MC-CDMA trans 
mission device of FIG. 1 in that the spread spectrum 
processing using spread Spectrum code and the inverse 
Spread spectrum processing in the reception device are not 
performed. The rest of the layout is the same as that of the 
MC-CDMA transmission device and reception device 
shown in FIG. 1 and FIG. 2 so further description thereof 
is dispensed with. 
0018) Non-Patent Reference 1 
0.019 R. Van Nee and R. Prasad, “OFDM For Wireless 
Multimedia Communications”, Artech House Publishers, 
2OOO 

DISCLOSURE OF THE INVENTION 

0020. In the prior art example described above, the 
OFDM transmission system is effective in regard to multi 
path propagation and circuit distortion, but, in the extreme 
case, the maximum propagation delay becomes greater than 
the length of the guard intervals GI and, in the case where 
an adjacent Symbol is affected by a preceding Symbol i.e. in 
the case where interSymbol interference (ISI) occurs, is 
insufficient. 
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0021. An object of the present invention is therefore to 
provide a multi-carrier reception processing method that 
avoids Such problems and a multi-carrier reception device 
using this. 
0022. A first mode of achieving the above object of the 
present invention is characterized in that a multi-carrier 
Signal in a multi-carrier System is received, a multi-carrier 
Signal of an interval longer than one symbol of Said received 
multi-carrier Signal is Selected, discrete Fourier transforma 
tion is performed on Said Selected multi-carrier Signal, 
channel equalization is performed on Said Signal that has 
been Subjected to Said discrete Fourier transformation, and 
the dimensions of Said channel-equalized Signal are reduced 
to the dimensions of Said received multi-carrier Signal. 
0023. A second mode of achieving the above object of the 
present invention is characterized in that, in the first mode, 
Selection of Said multi-carrier Signal of interval longer than 
one Symbol is performed in order to execute discrete Fourier 
transformation of greater length than the dimensions of Said 
received multi-carrier Signal. 
0024. A third mode of achieving the above object of the 
present invention is characterized in that, in the first mode, 
Said channel equalization is performed by multiplying the 
multi-carrier Signal by equalization coefficients and in that 
the channel distortion effect of Said received multi-carrier 
Signal in the frequency region is thereby reduced. 
0.025 A fourth mode of achieving the above object of the 
present invention is characterized in that, in the first mode, 
orthogonal frequency division multiplexing is employed in 
Said multi-carrier System. 
0026. A fifth mode of achieving the above object of the 
present invention is characterized in that, in the first mode, 
multi-carrier code division multiple acceSS is employed in 
Said multi-carrier System. 
0027. A sixth mode of achieving the above object of the 
present invention is characterized in that, in any of the first 
to the fifth modes, Said received multi-carrier Signal does not 
include guard intervals between adjacent Symbol frames. 
0028. Furthermore, a seventh mode of achieving the 
above object of the present invention is characterized in that, 
in the Second mode, the discrete Fourier transformation of 
greater length than the dimensions of the multi-carrier Signal 
is of a length which is an integral multiple of the dimensions 
of Said multi-carrier Signal. 
0029. Also, an eighth mode of achieving the above object 
of the present invention is characterized in that, in the 
Seventh mode, an estimated value of the channel response 
with respect to Said discrete Fourier transform output for 
each channel is found by interpolation of estimated values of 
reduced dimensions. 

0030) Further characteristics of the present invention will 
become clear from the embodiments of the invention 
described below with reference to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0031 FIG. 1 is an example layout of a MC-CDMA 
transmission device employing a prior art System; 
0032 FIG. 2 is an example layout of a MC-CDMA 
reception device corresponding to the MC-CDMA transmis 
Sion device of FIG. 1; 
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0033 FIG. 3 is an example layout of an OFDM trans 
mission device employing a prior art System; 
0034 FIG. 4 is an example layout of an OFDM reception 
device employing a prior art System; 
0035 FIG. 5 is a block diagram of an example layout of 
an OFDM reception device according to the present inven 
tion; 
0036 FIG. 6 is a flow chart given in explanation of the 
flow of processing corresponding to the example layout of 
an OFDM reception device according to FIG. 5; 
0037 FIG. 7 is an example layout of a transformation 
matrix 111; 
0038 FIG. 8 is a view showing the layout of 2 N linked 
point clusters in the case where guard intervals are present; 
0039 FIG. 9 is a view showing a frame layout in the case 
where a pilot Symbol is inserted in a transmission frame in 
a transmission device; 
0040 FIG. 10 is a view showing the layout of an 
embodiment of a reception device in the case of MC-CDMA 
when guard intervals are not employed; 
0041 FIG. 11 is a view showing the layout of an embodi 
ment of a 2N fast Fourier transformer (FFT) in the reception 
device layout of FIG. 10; and 
0042 FIG. 12 shows the layout of an embodiment of a 
fast Fourier transformer (FFT) 110 in the case where the 
principle of 2 N dimensions fast Fourier transformation is 
further extended to 4 N dimensions. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0043 Embodiments of the present invention are 
described below with reference to the drawings. 
0044) In application of a multi-carrier reception device 
according to the present invention, the corresponding trans 
mission device that is employed may have a layout as in the 
prior art layout shown in FIG. 1 and FIG. 3. Furthermore, 
as will be described later, as the multi-carrier reception 
device according to the present invention, a reception device 
may be employed that is capable of being applied also to 
reception of Signals in which no guard intervals GI are 
inserted at the transmission end. 

004.5 FIG. 5 is a block diagram of an example layout of 
an OFDM reception device according to the present inven 
tion. FIG. 6 is a flow chart given in explanation of the flow 
of processing corresponding to the example layout of the 
OFDM reception device of FIG. 5; an outline of the 
necessary processing for equalization compensation of 
channel distortion, omitting the interSymbol interference 
(ISI) portion, is shown. 
0046. It should be noted that, in the description below, the 
OFDM symbol length N is assumed to be much longer than 
the maximum amount of delay (expressed by T.) from the 
channel model. 

0047. In FIG. 5, the received signal train is first of all 
converted to a parallel Signal by the Serial/parallel converter 
10. According to a characteristic feature of the present 
invention, as an embodiment, 2 N data Symbols are found 
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from this parallel signal using a window (i-1, j) of size 2 N 
points, from two continuous symbol frames (see D1, FIG. 
6). 
0048 FIG. 6 shows how 2 N data symbols are succes 
sively found from two continuous symbol frames. Specifi 
cally, this Figure shows how 2 N data symbols are found 
from the (i-1)-th OFDM symbol frame and the j-th OFDM 
symbol frame and how 2 N data symbols are found from the 
j-th OFDM symbol frame and the (i+1)-th OFDM symbol 
frame. 

0049. When complete synchronization is achieved, only 
the two Symbols of timing i and i-1 are Subjected to data 
processing in the interval iN; (i+1)N). 
0050 Discrete Fourier transformation of such 2 N data 
symbols is performed (step S1) by fast Fourier transforma 
tion processing performed by a 2 N point fast Fourier 
transformer 110, the construction of an embodiment of 
which is described later. 

0051 Next, channel compensation is performed by a 
distortion compensator 13 on the data (D2) that has been 
Subjected to discrete Fourier transformation, in respect of 
each Sub-carrier, in order to decrease channel distortion (Step 
S2). After this, the dimensions of the signal are reduced 
using a special transformation matrix 111, prior to demodu 
lation using a demodulator 16. 
0.052 FIG. 7 shows an example layout of this transfor 
mation matrix 111. As an embodiment, this comprises an 
inverse fast Fourier transformer (IFFT) 112 in respect of the 
2 N points and a second IFFT 113 that, of the transformation 
processing output of the IFFT 112, performs inverse discrete 
Fourier transformation in respect of the Subordinate N 
points. 

0053) The inverse fast Fourier transformer (IFFT) 112 
performs (step S3) inverse discrete Fourier transformation 
using inverse fast Fourier transformation on the channel 
compensated data (D3). Next, of the inverse discrete Fourier 
transformed data D4, inverse discrete Fourier transformed 
data D5 is obtained by performing an inverse discrete 
Fourier transformation (step S4) using the second IFFT 113, 
solely in respect of N points. In this way, the 2 N dimensions 
of the reception data are reduced to N dimensions. 
0054) Next, in FIG. 5, the reception data of N dimensions 

is converted to a Serial Signal by the parallel/serial converter 
15 and is then Subjected to demodulation using a demodu 
lator 6 corresponding to the modulator 3 (see FIG. 1) at the 
transmission end and decoding using a decoder 17 corre 
sponding to the channel encoder 2. 
0.055 Summarizing the above processing performed by 
the reception device, the principle of the present invention is 
that, in order to reduce the effect of intersymbol interference 
(ISI), the length on which fast Fourier transformation i.e. 
discrete Fourier transformation is performed is extended. In 
a multi-carrier reception device, the effect of the preceding 
OFDM symbol can be moderated by finding the 2 N point 
fast Fourier transform (FFT). 
0056 Further description of the processing in an OFDM 
reception device will now be given using numerical equa 
tions, in order to Substantiate the utility of the present 
invention. It should be noted that although, hereinbelow, a 
description is given of the case where no guard intervals GI 
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are inserted, Subsequent application of the present invention 
is possible whether guard intervals GI are inserted or not. 
0057. In application of the present invention, the OFDM 
Symbol length is assumed to be much larger than the amount 
of delay spreading, So only the residual portions of the 
received signals represent a combination of two continuous 
transmission Symbols. 
0058. In this case, the reception signal r is represented 
as the following expression 1. 

P- Pmax-l (1) 
(i) (i-1) (i) X hp : x + X he XXI + n," v0s k < t M. 

p=0 p=P 
r = 

Pmax-l 
(i) (i) X. h.p. v.' + i. WTPM s k < N 

p=0 

0059. As described above, the basis of the present inven 
tion is that interSymbol interference is moderated by equal 
ization using extension of the discrete Fourier transforma 
tion length instead of canceling interSymbol interference. 
0060) If a symbol of the received signal is 

r) = ... ... r 

0061 the signal of two continuous symbol frames is 
expressed by ye-ri-Dref 
0062. In order to clarify the description, the description 
will be given dividing the processing of the constituent 
portions of the multi-carrier reception device according to 
the present invention into three Steps. 
0063 First Step Extended Discrete Fourier Transform 
(Discrete Fourier Transform) Calculation 

0064. From the signaly-r-r) of two continu 
ous Symbol frames, 

2N-1 f (2) 
Y = BX ye is " 

ik=0 

i.e. 

0065) is obtained. 
0066 furthermore, by combining expression 1 and 
expression 2, Yi)-H(X(i-1)X(i)] is obtained, 
where 
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0067 and HNN is the response of the channels of 
2 N dimensions in the frequency region. 

0068. Second Step (Channel Distortion Compensation) 
0069) Let us assume that the matrix representation of the 
channel equalization coefficient is GNN. 

0070). Since the reception device estimates that there is no 
carrier-correlated interference, GNN is a diagonal matrix 
constituted by complex numbers. 
0071. The channel distortion compensation is expressed 
as follows in the frequency region. 

v(). G.s...Yo) 
0072) Consequently, VD-G.N.N.H.N.NIX-X 
0073. Third Step (Reducing the Data Dimensions) 
0.074. After channel distortion compensation, reduction 
of the data dimensions in the frequency region is necessary 
in order to equalize the dimensions with the dimensions of 
the reception data. 
0075. In order to implement this, the 2 N point signal is 
transformed to an N point Signal Stream by a Special trans 
formation matrix (transformation matrix 111 shown in FIG. 
5). 
0.076 The transformation matrix 111 is set as 

0.077 where f3 is a normalization coefficient 

W 2. 2 X -ip-mi (m+N)-k wpik f3y eN ... teN 
=0 

0078 When this expression is simplified, it becomes 

(3) 

0079 The reception data found by processing using the 
above transformation matrix 111 is 

x(). W.sv6) 
0080 where, if guard intervals G1 are present, the 
selection of symbol blocks must be specified such 
that continuity between Samples is maintained (i.e. 
orthogonality in the frequency region). 

0.081 FIG. 8 is a view showing a 2 N continuous point 
cluster arrangement in the case where guard intervals GI are 
present. The thick arrows in the Figure indicate the arrange 
ment of the guard intervals G.I. 2 N points are obtained by 
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combining the (i-1)-th OFDM symbol frame and the (j)-th 
OFDM symbol frame. A further 2 N points are obtained by 
combining the (j)-th OFDM symbol frame and the (i+1)-th 
OFDM symbol frame. 
0082 Next, the layout of an embodiment in a multi 
carrier reception device to which the basic layout of the 
present invention as described above is applied is described. 
0083 First embodiment (estimation of channel response 
in respect of OFDM modulation system not having guard 
intervals GI): 
0084. In order to correctly estimate the channel response 
(circuit characteristics) in an N point frequency region, it is 
possible to multiplex pilot Symbols with the transmission 
data in the transmission device. 

0085 FIG. 9 shows an example of a frame in such a case. 
Specifically, the two OFDM symbols (represented by P) of 
the head and the tail of each frame are pilot symbols 
recognized at the reception end. 

0086. In order to estimate the channel response in the 
frequency region at the reception device, first of all, the 
channel compensation circuit 13 effects conversion to Sig 
nals of the frequency region using N point fast Fourier 
transformation. It then estimates the channel response in 
respect of each Sub-carrier for compensation of distortion, 
using the pilot Symbols. 

0087. The compensation coefficients based on the esti 
mated channel response are then multiplied with the outputs 
of the 2 N dimensional fast Fourier transformer 110. 

0088. However, in this case, over-sampling of the chan 
nel response corresponding to the layout of the present 
invention whereby the 2 N point channel response is 
obtained is necessary. However, different methods may also 
be used. For example, a 2 N point channel response can be 
obtained by averaging from the estimated values obtained by 
interpolation as described next i.e. with N dimensions. 
0089 Specifically, in the frequency region, taking the 
channel response in respect of the N dimensions as h, and 
taking the channel response in respect of the 2 N dimensions 
as g., these may be expressed by the following expression 
4. 

h i 32 F Osm < N (4) 

{ hin-1 + hn 

0090. A more specific description will now be given. 
Taking the reception signal as Y, taking into account the 
channel response, the reception signal Y may be expressed 
as follows with respect to the Sub-carriers in the frequency 
region: 

0091 where H is the channel distortion, X is the 
transmission signal and N is noise. 

0092. In the time region, this may be equivalently rep 
resented as follows. 
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0093 where y, h, X and n are respectively the 
reception Signal in the time region, the channel 
distortion, the transmission signal and noise. Also, * 
is a convolution operator. 

0094. The pilot series is subjected to inverse fast Fourier 
transformation at the transmission end and is received 
through a circuit (channel) at the reception end, where the 
corresponding fast Fourier transformation is performed. 
Taking the pilot Series that is multiplexed with the data as 
being X1 in the transmission region, the channel response 
H1 is estimated by the following expression: 

0.095 The channel response in respect of the 2 N point 
frequency region can therefore be obtained (see expression 
4 or above) by interpolation. Finally, the compensation 
coefficients in respect of the various Sub-carriers can be 
found from the estimated values of the channel response. 
0096) Second embodiment (MA/CDMA with no guard 
intervals): 
0097. An embodiment of the layout of a reception device 
constituting a multi-carrier reception device according to the 
present invention in the case of MC-CDMA accompanying 
channel encoding and in which no guard intervals are 
employed is shown in FIG. 10. The prior art layout (FIG. 1) 
may be employed at the transmission device end. 
0.098 As described above, equalization processing is 
performed in three StepS. 
0099 Specifically, first of all, the fast Fourier transformer 
(FFT) 110 performs 2 N dimensional discrete Fourier trans 
formation of length longer than a single MC-CDMA symbol 
on the FFT reception signal. Next, the channel compensator 
13 multiplies the output of the FFT transformer 110 by the 
equalization coefficients found from the channel estimated 
values. 

0100 Next, after equalization, using the transformation 
matrix 111 indicated in expression 3 given above, the 
dimensions of the Signal are made equal to the N dimensions 
of the received MC-CDMA symbols. 
0101 Finally, specific data symbols of a single user are 
extracted by accumulating in an accumulator 14 data that 
has been despread by despreading code 12, over the SF chip 
interval in the frequency region. 

0102) Third embodiment (fast Fourier transform of 
length longer than N in respect of OFDM modulation, 
without guard intervals): 
0103) The layout of an embodiment of the 2 N fast 
Fourier transformer (FFT) 110 in the reception device layout 
of FIG. 10 is shown in FIG. 11. 

0104 Reception data is converted to a parallel signal by 
the serial/parallel converter 10 and N point discrete Fourier 
transformation is then performed on N points by a fast 
Fourier transformer 1111. A serial data series is then 
obtained by a parallel/serial converter 112 in respect of these 
data that have been Subjected to transformation processing. 
0105. Furthermore, in order to calculate a 2 N point 
discrete Fourier transform, two continuous data Series are 
obtained using a butterfly pattern (isomorphic mapping) 
1114. Specifically, the output of the fast Fourier transformer 
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1111 is directly output together with the output of the fast 
Fourier transformer 1111 to which a delay of one frame has 
been added by a delay element 1113, to the butterfly pattern 
(isomorphic mapping) 1114. 
0106. In this way, it is possible to synchronies two 
continuous Sets of reception data. The two outputs of the 
butterfly pattern (isomorphic mapping) 1114 are then con 
verted to parallel by a serial/parallel converter 1115 and 
output. 

0107 Although, in the above description, the case was 
illustrated of performing discrete Fourier transformation on 
2 N points in respect of two frames, application of the 
present invention is not restricted to this and in fact further 
extension is possible to employ a larger number of continu 
ous frames. 

0108 FIG. 12 shows the layout of an embodiment of the 
fast Fourier transformer (FFT) 110 in such a case of exten 
sion to 4 N dimensions. The butterfly pattern 1114 is 
implemented by performing Synchronization by delay of 
three frames, performed by the frame delay element 1113. 
The portion indicated by j in the butterfly pattern 1114 of 
FIG. 12 indicates the square root of “-1”. 
0109) It should be noted that the transformer 111 corre 
sponding to the fast Fourier transformer (FFT) 110 of FIG. 
12 needs to have a matrix of W4NN so as to provide 4N 
inputs. 

INDUSTRIAL APPLICABILITY 

0110. As described above, according to the present inven 
tion, it is possible to provide a multi-carrier reception device 
wherein guard intervals are unnecessary and in which the 
effect of intersymbol interference (ISI) due to the length of 
the guard intervals can be avoided. 

1. A method of reception processing of a multi-carrier 
Signal comprising the Steps of 

receiving a multi-carrier Signal in a multi-carrier commu 
nications System; 

Selecting a multi-carrier Signal of an interval longer than 
one symbol of Said received multi-carrier Signal; 

performing discrete Fourier transformation on Said 
Selected multi-carrier Signal; 

performing channel equalization on Said discrete Fourier 
transformed Signal; and 

reducing the dimensions of Said channel equalized signal 
to the dimensions of Said received multi-carrier Signal. 

2. The method of reception processing of a multi-carrier 
Signal according to claim 1, wherein Selection of Said 
multi-carrier Signal of an interval longer than one Symbol is 
performed in order to execute discrete Fourier transforma 
tion of length longer than the dimensions of Said received 
multi-carrier Signal. 

3. The method of reception processing of a multi-carrier 
Signal according to claim 1, wherein Said equalization is 
conducted by multiplying equalization coefficients by the 
multi-carrier Signal So as to reduce the channel distortion 
effect of Said received multi-carrier Signal in the frequency 
region. 
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4. The method of reception processing of a multi-carrier 
Signal according to claim 1, wherein orthogonal frequency 
division multiplexing is employed in Said multi-carrier com 
munications System. 

5. The method of reception processing of a multi-carrier 
Signal according to claim 1, wherein multi-carrier code 
division multiple acceSS is employed in Said multi-carrier 
communications System. 

6. The method of reception processing of a multi-carrier 
Signal according to claim 1, wherein Said received multi 
carrier Signal does not include guard intervals between 
adjacent Symbol frames. 

7. The method of reception processing of a multi-carrier 
Signal according to claim 2, the discrete Fourier transfor 
mation of length longer than the dimensions of the multi 
carrier Signal is of a length which is an integral multiple of 
the dimensions of Said multi-carrier Signal. 

8. The method of reception processing of a multi-carrier 
Signal according to claim 7, the estimated value of the 
channel response with respect to Said discrete Fourier trans 
formed output of each channel is found by interpolating 
estimated values of reduced dimensions. 

9. A reception device for a multi-carrier Signal in a 
multi-carrier System, comprising: 

a Serial/parallel converter that receives a multi-carrier 
Signal and converts this to a parallel signal; 

a Fourier transformer that Selects a multi-carrier Signal of 
an interval of length longer than one Symbol of Said 
received multi-carrier Signal from the output of Said 
Serial/parallel converter and performs discrete Fourier 
transformation on Said Selected multi-carrier Signal; 

a channel compensator that performs channel equalization 
on Said discrete Fourier transformed signal; 

a matrix transformer that reduces the dimensions of Said 
channel equalized signal to the dimensions of Said 
received multi-carrier Signal; 

a parallel/serial converter that converts the output of Said 
matrix transformer to a Serial Signal; and 
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a demodulator corresponding to the modulator and a 
decoder corresponding to the encoder at the transmis 
Sion device Side for the output of Said parallel/serial 
COnVerter. 

10. The reception device for a multi-carrier Signal accord 
ing to claim 9, wherein the length of the discrete Fourier 
transformation in Said Fourier transformer corresponds to 
the length of Said Selected multi-carrier Signal of an interval 
longer than Said one symbol. 

11. The reception device for a multi-carrier Signal accord 
ing to claim 9, wherein the channel equalization performed 
by Said channel compensator is conducted by multiplying 
equalization coefficients by the multi-carrier Signal and 
thereby reducing the channel distortion effect of Said 
received multi-carrier Signal in the frequency region. 

12. The reception device for a multi-carrier Signal accord 
ing to claim 9, wherein orthogonal frequency division mul 
tiplexing is employed in Said multi-carrier System. 

13. The reception device for a multi-carrier Signal accord 
ing to claim 9, wherein multi-carrier code division multiple 
acceSS is employed in Said multi-carrier System. 

14. The reception device for a multi-carrier Signal to 
according to claim 9, wherein Said received multi-carrier 
Signal does not contain guard intervals between adjacent 
symbol frames. 

15. The reception device for a multi-carrier Signal accord 
ing to claim 10, wherein the discrete Fourier transformation 
of length longer than the dimensions of the multi-carrier 
Signal is of length which is an integral multiple of the 
dimensions of Said multi-carrier Signal. 

16. The reception device for a multi-carrier Signal accord 
ing to claim 15, wherein the estimated values of the channel 
response with respect to Said discrete Fourier transformed 
output of each channel are found by interpolation of esti 
mated values of reduced dimensions. 


